SUMMARY: For detection of ABO substances in the saliva of the cynomolgus monkey, the mixed cell agglutination reaction (MCAR) gave specific and clear results with a very small amount of saliva. Anti-A and anti-B antibodies in the sera of the same species showed the clearest hemagglutination by the saline agglutination method. The combined use of both methods was demonstrated to be easily and accurately applicable to the determination of human-type ABO blood groups of the cynomolgus monkey. Wiener et al. (1972) summarized the survey results of human-type ABO blood groups of various species of primate, demonstrating that ABO substances are not detected on the red cells but are in the saliva of macaques (Macaca spp.). Thus, they determined ABO blood groups of macaques by the detection of both ABO substances in saliva and antibodies in sera.
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In the previous studies, the inhibition test was usually employed to detect the ABO substances in the macaque saliva . However, this method needs a fairly large amount of saliva. In addition, it is difficult and bio-hazardous to collect a large amount of saliva specimens from monkeys without any pretreatment such as pilocarpin injection (Bowen, 1964) or anesthesia. The mixed cell agglutination reaction (MCAR), originally reported by Coombs et al. (1956) , is carried out for the detection of ABO substances in various materials from humans. This method has an advantage in that it uses only a small amount of materials.
As regards anti-A and anti-B antibodies in the human sera, the strongest hemagglutination is observed by the saline agglutination method, indicating that the nature of these antibodies is IgM class. For the hemagglutination of TERAO et al. Vol. 32 Fig. 1 . Application schema of MCAR to detect the ABO substances in cynomolgus monkey saliva.
[ Notes] 1) After fixing, ABO substances in saliva show the stable antigenicity for comparatively a long time. 2) In the case of group O, H substance in saliva is tested with anti-H lectin (Ulex europeus lectin) and human group O red cells by the same manner represented above.
anti-A and anti-B antibodies in the cynomolgus monkey sera, it is not yet certain what blood typing method is most suitable. This short communication deals with the following two subjects: (1) the application of the MCAR for the detection of human-type ABO substances in the cynomolgus monkey saliva, (2) the determination of the most suitable condition for hemagglutination of anti-A and anti-B antibodies in the sera of the same species.
Saliva and sera were collected from 11 adult female cynomolgus monkeys kept in our primate center. Standard human red cells and antisera were obtained from Ortho Diagnostics, Raritan, New Jersey. The method for detecting ABO substances in the cynomolgus monkey saliva is schematically given in Fig. 1 . Sera from monkeys and humans were absorbed with an equal volume of human group O red cells to completely remove nonspecific heteroagglutinins at 37 C for 1 hr, at 4 C overnight and then at room temperature for 1 hr. After absorption, they were centrifuged at 3,000 rpm for 5 min, and hemaggluti- nation against human group A, B and O red cells was observed by four different human blood typing methods; they were the saline agglutination method , the albumin method, the bromelin method, and the antiglobulin method. As expressed in Fig. 2 , red cell agglutination could be observed clearly at the spot of saliva smeared on a slide glass. Furthermore, the existence of ABO substances in the saliva was consistent with the result of detection of anti-A and anti-B antibodies in the sera (Table I) . Thus, we think MCAR is more easily applicable to the detection of ABO substances in the saliva of the cynomolgus monkey than is the inhibition test. Table I shows the results of the hemagglutination reactions of monkey and human sera with each human red cell group. The same hemagglutination pattern was obtained with each sample by the four different methods. The saline agglutination method gave the clearest and strongest reaction . On the basis of these results, we consider that anti-A and anti-B antibodies of the cynomolgus monkey have the same nature as those of humans , being of IgM class.
Analyzing the incidence and the inheritance mode of human-type ABO blood groups with about 500 cynomolgus monkeys of wild-origin or domestically bred in our primate center, we have found that all animals are secretors with regard to ABO substances present in the saliva (unpublished data) .
In conclusion, the human-type ABO blood groups of the cynomolgus monkey can easily and accurately be determined by the combined use of MCAR for detecting ABO substances in the saliva and the saline agglutination method for anti-A and anti-B antibodies in sera. T ERAO et al. Vol. 32 
